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Description 
POWER DOWN PROCESSING ISLANDS 

Background of Invention 
[0001] 1. Technical Field 

[0002] The present invention relates to a structure and associ- 
ated method to selectively control power to a processing 
island on a semiconductor device. 

[0003] 2. Related Art 

[0004] a typical electronic structure requires power to function. 
Integrated circuits may comprise a plurality of electronic 
structures and therefore may require a large amount of 
power to function. Providing a large amount of power is 
costly and inefficient. Therefore there exists a need to re- 
duce power consumption by integrated circuits compris- 
ing a plurality of electronic structures. 
Summary of Invention 

[0005] The present invention provides a semiconductor device 
comprising: 



[0006] a t least one structure, each said structure comprising an 
input island, a processing island, and an output island 
formed within the semiconductor device, wherein the in- 
put island is adapted to accept a specified amount of data, 
wherein the input island is further adapted to enable a 
means for providing a first specified voltage for powering 
the processing island after accepting the specified amount 
of data, wherein the processing island is adapted to re- 
ceive and process the specified amount of data from the 
input island upon said powering by the first specified 
voltage, wherein the output island is adapted to be pow- 
ered by a second specified voltage, wherein the process- 
ing island is further adapted to transmit the processed 
data to the output island upon said powering by the sec- 
ond specified voltage, and wherein the first specified volt- 
age is adapted to be disabled thereby removing power 
from processing island upon completion of transmission 
of the processed data to the output island. 

[0007] The present invention provides a semiconductor device 
comprising: 

[0008] a plurality of memory islands, a plurality of processing is- 
lands, and a control island formed within the semiconduc- 
tor device, wherein each of said memory islands are 



adapted to accept a specified amount of data, wherein 
each of said processing islands are adapted to receive and 
process the specified amount of data from each of said 
memory islands, wherein each of said memory islands are 
further adapted to accept the processed data from each of 
said processing islands, wherein the control island is 
adapted to supervise and control data transfer between 
said memory islands and said processing islands, wherein 
the control island comprises means for enabling and dis- 
abling a plurality of voltages for powering each of said 
memory islands and each of said processing islands. 
[0009] The present invention provides a method comprising: 

[0010] providing a structure comprising an input island, a pro- 
cessing island, and an output island formed within a 
semiconductor device; 

[001 1] collecting by the input island a specified amount of data; 

[0012] enabling by the input island means for providing a first 

specified voltage for powering the processing island after 

collecting the specified amount of data; 
[0013] receiving by the processing island the specified amount of 

data from the input island upon said powering by the first 

specified voltage; 



[0014] processing by the processing island the specified amount 

of data from the input island; 
[0015] powering by a second specified voltage the output island; 

[0016] transmitting by the processing island the processed data 
to the output island upon said powering by the second 
specified voltage; and 

[0017] disabling the first specified voltage thereby removing 

power from processing island upon completion of trans- 
mission of the processed data to the output island. 

[0018] The present invention provides a method comprising: 

[0019] providing a plurality of memory islands, a plurality of pro- 
cessing islands, and a control island formed within a 
semiconductor device; 

[0020] collecting by each of said memory islands an individually 
specified amount of data; 

[0021] receiving and processing by each of said processing is- 
lands the individually specified amount of data from each 
of said corresponding memory islands; 

[0022] collecting by each of said memory islands the processed 
data from each of said corresponding processing islands; 

[0023] controlling and supervising by the control island data 

transfer between each of said memory islands and each of 



said processing islands; 

[0024] enabling and disabling by the control island a plurality of 

voltages for powering each of said memory islands and 

each of said processing islands. 
Brief Description of Drawings 

[0025] FIG. 1 illustrates a block diagram view of a semiconductor 
device comprising an input island, a processing island, 
and an output island in accordance with embodiments of 
the present invention. 

[0026] FIG. 2 illustrates an alternative embodiment of FIG. 1 

showing a block diagram view of a semiconductor device 
comprising a plurality of structures in accordance with 
embodiments of the present invention. 

[0027] FIG. 3 illustrates an alternative embodiment of FIGS. 1 and 
2 showing a block diagram view of a semiconductor de- 
vice comprising an individual control island in accordance 

with embodiments of the present invention. 
Detailed Description 

[0028] FIG. 1 illustrates a block diagram view of a semiconductor 
device 18 comprising a structure 2 that comprises an in- 
put island 14, a processing island 8, and an output island 
12 in accordance with embodiments of the present inven- 



tion. The input island 14, the processing island 8, and the 
output island 12 are each on their own island comprising 
their own individual supply voltage for powering each is- 
land. Alternatively, the input island 14 and the output is- 
land 12 may be on the same island comprising the same 
supply voltage. The input island 14 is adapted to accept a 
specified amount of data from an external device (i.e., an- 
other semiconductor device, etc) or another structure 
within the semiconductor device (e.g., see semiconductor 
device 20 in FIG. 2 as discussed, infra). The input island 
14 may comprise a memory device 5 and a control device 
4. The memory device 5 is used to temporarily store the 
specified amount of data. The memory device 5 may be 
any memory device known to a person of ordinary skill in 
the art including, inter alia, random access memory (RAM), 
a buffer, etc. The memory device 5 may comprise, inter 
alia, a first in-first out (FIFO) data structure, a last in-first 
out (LIFO) data structure, etc. The control device 4 enables 
a first means for providing a first specified supply voltage 
for powering the processing island 8 after accepting the 
specified amount of data. The means for providing the 
first specified supply voltage may be a switching means. 
The switching means may be any switching means known 



to a person of ordinary skill in the art including, inter alia, 
a mosfet, a transistor, a relay, etc. The processing island 8 
is adapted to receive and process the specified amount of 
data from the input island 14 upon said powering by the 
first specified supply voltage. Upon completion of said 
processing by the processing island 8, the control device 
4 enables a second means for providing a second speci- 
fied supply voltage for powering the output island 12. The 
processing island 8 is further adapted to transmit the 
processed data to the output island 12 upon said power- 
ing by the second specified supply voltage. Said first 
means disables the first specified supply voltage thereby 
removing power from processing island 8 upon comple- 
tion of transmission of the processed data to the output 
island 12. The output island 12 may comprise a memory 
device 10. The memory device 10 may be equivalent to 
the memory device 5. The output island 12 may transmit 
the processed data to an external output device such as, 
inter alia, another semiconductor device, a video monitor, 
an audio amplifier, a printer, etc. Alternatively, the output 
island 12 may transmit the processed data to another 
structure on the semiconductor 18 (e.g., see semiconduc- 
tor 20 in FIG. 3 as discussed, infra) for further processing. 



Once the output island 12 transmits all of the processed 
data, said second means may be disabled thereby remov- 
ing power from the output island 12. Said second means 
may be disabled by the control device 12 or alternatively 
said second means may be disabled by a control device 7 
within the output island 12. The first input island 14 may 
be powered by a third specified supply voltage and the 
third specified supply voltage may be disabled when the 
first input island 14 is not in use. As an alternative, the 
input island 14 may pass data directly to the output island 
12 thereby bypassing the processing island 8. The first 
specified supply voltage, the second specified supply volt- 
age, and the third specified supply voltage may not be 
equivalent to each other. Processing data may include, in- 
ter alia, compression, decompression, performing calcula- 
tions, decoding, encoding, arranging, prioritizing, etc. As 
discussed supra, the memory device 5 and the memory 
device 10 may arrange data for transfer as FIFO or LIFO. 
Alternatively, the memory device 5 and the memory device 
10 may comprise a means for prioritizing data according 
to importance or function. The means for prioritizing data 
may include, inter alia, the use of tag bits to flag impor- 
tant data, etc. The data may alternatively bypass the input 



memory device 5 so that the data may be transmitted di- 
rectly to the processing island 8 for immediate process- 
ing. In summary, the input island 14, the processing is- 
land 8, and the output island 12 are each only powered on 
while performing a function thereby lowering a total 
power consumption by the semiconductor device 18. 
[0029] FIG. 2 illustrates an alternative embodiment of FIG. 1 

showing a block diagram view of a semiconductor device 
20 comprising a plurality of structures 2, 17, 19, 21, 24, 
and 26 each comprising an input island 14, a processing 
island 8, and an output island 12 in accordance with em- 
bodiments of the present invention. In contrast with FIG. 
1, the semiconductor device 20 comprises the plurality of 
structures 2, 17, 19, 21, 24, and 26. The plurality of 
structures 2, 17, 19, 21, 24, and 26 are in various config- 
urations for communicating and transferring data between 
each other. Please note that the configuration of FIG. 2 is 
shown for illustrative purposes only and that various other 
configurations may be used. A first specified amount of 
data may be inputted into structure 19 for processing (see 
description of FIG. 1). The data may be transmitted from 
structure 19 to structure 21 for further processing. The 
data may be looped a plurality of times through structure 



21 for further processing. Upon completion of processing 
by the structure 21, the data may be transmitted to struc- 
ture 17 for a final processing step. The completely pro- 
cessed data may be transmitted from structure 17 to an 
external output device such as, inter alia, another semi- 
conductor device, a video monitor, an audio amplifier, a 
printer, etc. Alternatively, the data processed by structure 
19 may be transmitted to structure 26 (i.e., instead of 
structure 21 as discussed supra) for further processing. 
The data is processed by structure 26 and transmitted to 
structure 2. The data is then processed by structure 2 and 
transmitted to structure 17 for final processing. The com- 
pletely processed data is transmitted from structure 17 to 
an external output device as discussed supra. A second 
specified amount of data may be inputted into structure 
24 for processing (see description of FIG. 1). The data is 
transmitted from structure 24 to structure 26 for further 
processing. Structure 26 transmits the data to structure 2 
for processing and structure 2 transmits the data to 
structure 17 for final processing. The completely pro- 
cessed data is transmitted from structure 17 to an exter- 
nal output device as discussed supra. All of the structures 
2, 17, 19, 21, 24, and 26 comprise the same functionality 



as structure 2 as described in FIG. 1 supra. Each of said 
structures 2, 17, 19, 21, 24, and 26 may function inde- 
pendently or each of said structures 2, 17, 19, 21, 24, and 
26 may perform together as a group. 
[0030] FIG. 3 illustrates an alternative embodiment of FIGS. 1 and 
2 showing a block diagram view of a semiconductor de- 
vice 67 comprising, an individual control island 45, a plu- 
rality of processing islands 49, 51, and 54, and a plurality 
of memory islands 47, 55, and 57 each comprising a 
memory device in accordance with embodiments of the 
present invention. In contrast to FIGS. 1 and 2, the semi- 
conductor device 67 comprises one central control island 
45 to control data flow. Additionally, the central control 
island 45 controls and enabling and disabling the means 
for providing the specified supply voltage for the process- 
ing islands 49, 51, and 54 and the memory islands 47, 55, 
and 57. The memory islands 47, 55, and 57 each may 
comprise a memory device that may function as an input 
memory device or an output memory device. Each of 
memory islands 47, 55, and 57 comprise a corresponding 
link 59, 61, and, 63 to the control unit 45 to communicate 
to the control unit 45 as to when data is ready for pro- 
cessing. When the memory island 47 communicates to the 



control unit 45 that data is ready for processing, the con- 
trol unit 45 unit enables a means for providing a specified 
supply voltage for powering the processing island 49. Af- 
ter the data is processed, the data is sent to memory is- 
land 55 to await further processing and the means for 
providing the specified supply voltage to the processing 
island 49 is disabled thereby removing power to the pro- 
cessing island 49. When the memory island 55 communi- 
cates to the control unit 45 that data is ready for process- 
ing, the control unit 45 unit enables a means for providing 
a specified supply voltage for powering the processing is- 
land 51. After the data is processed, the data is sent to 
memory island 57 to await further processing and the 
means for providing the specified supply voltage to the 
processing island 51 is disabled thereby removing power 
to the processing island 51. When the memory island 57 
communicates to the control unit 45 that data is ready for 
processing, the control unit 45 unit enables a means for 
providing a specified supply voltage for powering the pro- 
cessing island 54. After the data is processed, the data is 
sent to memory island 56 to await output to an external 
output device such as, inter alia, another semiconductor 
device, a video monitor, an audio amplifier, a printer, etc. 



and the means for providing the specified supply voltage 
to the processing island 54 is disabled thereby removing 
power to the processing island 54. Please note that the 
configuration of FIG. 3 is shown for illustrative purposes 
only and that various other configurations and combina- 
tions may be used. 
[0031] while embodiments of the present invention have been 

described herein for purposes of illustration, many modi- 
fications and changes will become apparent to those 
skilled in the art. Accordingly, the appended claims are 
intended to encompass all such modifications and 
changes as fall within the true spirit and scope of this in- 
vention. 



